Synergistic effects of the peptide fragment D-NAPVSIPQ on ethanol inhibition of synaptic plasticity and NMDA receptors in rat hippocampus.
The L1 cell adhesion molecule has been implicated in ethanol teratogenesis as well as NMDAR-dependent long-term potentiation (LTP) of synaptic transmission, a process thought to be critical for neural development. Ethanol inhibits LTP at least in part by interacting with NMDA receptors. Ethanol also inhibits L1-mediated cell adhesion in a manner that is prevented by an octapeptide, D-NAPVSIPQ (D-NAP), as well as long chain alcohols such as 1-octanol. Here we analyzed the effects of D-NAP and 1-octanol on ethanol modulation of LTP induced by theta burst stimulation in two subfields of the rat hippocampus, the dentate gyrus and area CA1. When theta burst stimulation was delivered in ethanol (50 mM), LTP was inhibited by about 50%. Surprisingly, when D-NAP (10(-7) M) and ethanol were co-applied or applied sequentially, LTP was completely absent. The effects of D-NAP were persistent, since delivery of a second theta burst stimulation following washout of D-NAP and ethanol elicited minimal plasticity. Application of D-NAP alone had no effect on LTP induction or expression. The synergistic effect of D-NAP on ethanol inhibition of LTP was concentration-dependent since D-NAP (10(-10) M) had an intermediate effect, while D-NAP (10(-13) M) had no effect on ethanol suppression of LTP. These observations were also replicated with a different ethanol antagonist, 1-octanol, in area CA1. To address the mechanisms underlying this long-lasting suppression of LTP, the sensitivity of pharmacologically isolated NMDAR extracellular field potentials to combinations of D-NAP and ethanol was determined. D-NAP (10(-7)M) alone had no effect on NMDA extracellular field potentials; however, the peptide significantly increased the inhibitory action of ethanol on NMDA extracellular field potential. The findings suggest that D-NAP and 1-octanol selectively interact with NMDA receptors in an ethanol-dependent manner, further implicating the L1 cell adhesion molecule in alcohol-related brain disorders.